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OF THE UNITED STATES

‘Need To Establish The Safety Of
Color Additive FD&C Red No. 2

rood and Drug Admm:stratlon | , o
'_Department of Health Educatson and Weifare

: Ed

- The Food and Drug Administration has per-
~_mitted the use of FD&C Red No. 2, a color .

“additive, in food, drugs, and cosmetics for 15

. years without makmg final determination of

its safety although the Federal Food, Drug,

.~ and Cosmietic Act requires that color additives
" used in such ptoducts be de&ermmed to be
. safe. . g

Dunng thls period, scientific studies hav°

.. raised” questions about the safety of FD8C

Red No. 2. Permitting continued use of the

additive before resolving the safety questions

expoue.s the pubhc to .mneceaxary risk,
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© matters with Administration officials and have cons,

COMP‘TF}OLLER GENERAL. OF THE UNITED STATES
WASHINGTON, D.C. 20543,

B-164031(2)

The'HOnorable Gaylord Nelson
United States Senate

Dear Senator Nelson:

In response to your January 30 1975, request, thls is -

 06: report on the need for the Food and Drug Administration
to establish the safety of color additive Food, Drug, and

Cosmetic Red No. 2. As requested, reports on saccharin -

.and aspartame will be forwarded separately as our reviews
conce1n1ng them are completed

The Admxnlatraglon is part of the Department of Health

" “Education, and Welfare. 7s requested by your office, we

have not obtained the Department's written commenté on the
matters in the report. However, we have discuss Fhese

ldered
their comments in the report.

We 1nv1te your attentlon to the fact that this report
contains a recommendation to the Secretary of Health, Educa-
tion, and Welfare. As you know, section 236 of the Legis-
lative Reorganization Act of 1970 requires the head of a
Federal agency to submit a written statement on actions he

has taken on recommendations” to the House angd Senate Commlt-‘g
. tees on Government Operations not later than 60 ‘days after

the date of the report, and the House and Senate Committees |

- on Appropriations with the agency s first request for ap- o
.propriations made more than 60 days after the date of the (s

report. o _ - T

We will be in ‘touch with your office in the near fu-

.'ture to arrange for copies of this report to be sent to
the Secretary of Health, Education, and Welfare and the

four Committees to set in' motion the requirements of sec--

tion 236. o

- BEST DOCUMENT AVAILABLE Cometroller Seperal,
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 COMPTROLLER GENERAL'S REPORT

NEED TO ESTABLISH THE

TO THE HONORABLE GAYLORD NELSON - SAFETY OF 'COLOR ADDITIVE .

\,u

. JYea L’Sé:m}.‘ Upon removal, (he report’ SR I MWD- S
_ com ate shomdbenoted hereonp,' -1 e : 76 40 .
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_ Slnce July 12, 1960, the Federal Food, Drug

. UNITED STATES SENATE FD&C RED NO. 2

Department of Health, Edu-
cation, and Welfare -

DIGES 2

.Red No. 2--officially de31gnated Food, Drug,
and Cosmetic.Red No. 2--is a color addltlve
used to improve the appearance ard promote
the marketing of a variety of foods, drugs,
and cosmetics. Red No. 2 is the name given
to a certified lot of the ‘dye generically
known as amaranth

The compositiorn and purity of amaranth varlgs.

The Food and Drug Administration has estab-| 14
lished composition and purity specifications .
that amaranth must meet before it can qualify

for use in food, drugs, and cosmetics. Only ,
amaranth meeting such spec1f1catlons is
classified as Red No. 2.

For 15 years the Food and Drug Administration
has permitted the use of Red No. 2 without
making a final determination of its safety,
although the law requires such determination
for color additives, -and scientific studies
have raised questions about the safety of
Red No. 2.

i
N,
Continued use of the additive befbre resolving.

the safety questions exposes the public to .
unnecessary risk. The Secretary, Department "ng

‘. of Health, Education, and Welfare, should
- direct the Commissioner of the Food and Drug

Administration to promptly establish the
safety of Red No. 2 or prevent its use in
food drugs, and cosmetics. (See p. 25.)

and. Cosmetic Act has required the Administra-
tion to review the safety of color additives
used in food, 'drugs, and cosmetics and to.
issue regulatlons prescribing their safe use.

' -Color additives commercially established at _ i g”

that time, such as Red No. 2, could continue
- in use, on an interim basis for a reasonable
perlod, pendlng completlon of 801ent1f19 -

N
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ihveétigatiOns to determine their safety.

" (see pp. 1 to 3.)

- The Food ahd Drug Administration has repeat-~

.. edly extended the interim period for Red No,

. .2 on the basis of requests from manufacturer
or industry associations to allow time to
"complete scientific investigations concerning
‘its safety. In some cases the requests did
“not identify investigations that were being

conducted or indicate when they were expected

to be completed. (See pp. 5 to 8 .)

“§ince 1970 several scientific studies involv-
- ing animals, including scme performed or

sponsored by the Administration, have raised
questions concerning the safety of Red No.

2 in food. In some of these studies Red No.:
2 .or amaranth was shown in test animals to
be toxic to reproductive systems or to be .
carcinogenic. (See ch. 3.)

Because of ics concern about the safety of
‘Red No. 2, the Fcod and Drug Administration
in July 1972 issued a proposal to limit human
exposure to the color additive. As of

-September 1, 1975, the Food and Drug Admini-
. stration had not made a final determination .
..0f the safety of Red No. 2 or taken action

to implement its propocsal to restrict its

use in food, drugs, and cosmetics. (See p. 9.)

o _‘BEST DQCUMENT AVA!LABLE -
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' may be safely used.  In determining whether a proposed use is
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CHAPTER '1

INTRODUCTION

By letter dated January 30, 1975, Senator Gaylcrd Nelson
requested us to review the Food and Drug Administration's -
(FDA's) methods for determining the safety of ‘three additives
--Food, Drug, and Cosmetic (FD&C) Red No. 2 (hereafter re-
ferred to as Red No. 2), =saccharin, and aspartame--for use
in food. The Senator requested separate reports on each of
the additives, focu51ﬂg on

--the history of FDA's regulatlon of the addltlves,
' 1nc1ud1ng in-house and outside tests leadxng to a
change 'in their regulated status, ' ;

--the current status of testing the additives and FDA
act1v1t1es affectlng their status,

--the extent to which FDA has examined alternatives to
the addltlves in the event thelr safety is questloned
and : :

--uhether the regulatory action taken by FDA cn these
three addltlves, based on the scientific evidence
-available, complies with the Federal Food, Drug, and
Cosmetic Act, as amended (FD&C Act) (21 U.,S.C. 301).

In addition, we were requested to furnish information on

 the annual sales volume of Red No. 2, the names of Red No. 2

manufacturers and purchasers, and the number of manufacturers
and purchasers considered to be small businesses. This report
on Red No. 2 is the first of the three repcrts to be issued.

REGULATION OF COLOR ADDITIVES . o A

Slnoe July 12, 1960, the Color Additive Anendments to the’
FD&C Act (Public Law 86-618) have required FDA to establish
regulations listing color additives that are safe for use in-:
food, drugs, or cosmetics: Such regulations may list c¢olor
additives for use generally in food, drugs, or cosmetics or
may prescribe the condltlons under which the color additives

safe, the act requires that con31derat10n be glven to
"=-the probable consumptlon of the addltlve and of -any

substance formed 'in food, drugs, or COSnetlcs becauoe
of the use: of the addltlve,

PRI o Bgsx DOCUN\ENT AVA!LABLE
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--the cumulative effect, if any, of such additive in
the diet of man or animal, taking into account the.
same or any chemically or pharmacologlcally related
substance in such diet, .

7--safety factors which are generaily recognlzed by -
‘'qualified experts as appropriate for the use of anlmal
experimentatlon data, and

--the anllablllty of practicable methods of analy51s
for determiring the identity and quantity of (1) the
pure dye and all intermediates and other impurities
contained in the color ‘additive, (2) the: additive in
food, drugs, or cosmetics, and (3) any substance
formed in such products because of the use of the

_additive.

The FD&C'Act states that a color additive iS‘deomedi
-unsafe and should not be listed in a regulation permitting
its use in food, drugs, or cosmetics if it is found by FDA

to induce cancer. in man or anlmal.

FDA regulations (21 CFR 8. 4) specify that any interested

person may submit a petltlon to FDA propcsing that alcolorA
additive be listed for use in a food, drug, or cosmetic.

The petition must include k

--the name and all perttnent 1nformat10n ‘concerning the ‘
color additive, including its physical, chemical, and .

blologlcal propertles,

--thc amount of the color additive proposed for use, the
-color effect intended to be achieved; and all direc-
tions, recommendations, and suggestlons for its pro—
posed use, . . o

~--a description,of methods for determining the pure
color and all intermediates, subsidiary colors, and
other components of the color additive; the amount of
the additive used in raw, processed, or finished

products, and the substances formed as a result’ of the"

addltlve s use, -

--full reports of 1nvest1qat10ns made with respect -to
the safety of the.color additive,

- ==complete data on the probable oonsumptlon of and/or

~relevant exposure to the additive and of any substance

formed because of the use of such addltlve, and

2 | BEST DOCUMENTAVAILABLE
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A._—-prOQOSed‘tolerahces and other limitations on the uze
.1 0of the additive that may be requlred to insure its
o safety. o :

. Under. the 1960 amendments to the FD&C Act, color addi-

tives which were commerc;ally established before July 12,

1960, were provisionally licted in FDA regulations to make

. possible their. use on an interim basis for "a reasonable

period”™ pending the completion of the scientific investi-
gations needed for making a determination as to their safety.

As of July 1975, about 90 color additives, including Red No.

2, were prOV151onally llsted for use in food, drugs, and

uvcosmetlcs.

-;wnA'r IS. RED NO. 29-

Red No. 2 is a color addltlve used to lmprove th° appear-
ance and promote the marketing of products. Red No. 2 is
the name given to a certified lot of the dye generically

-+ known as amaranth. The composition and purity of amaranth
© varies. FDA has- established composition and purity specifi-
" cations that amaranth must meet before it can qualify for

use in fopd, arugs, and cosmetics. Only amaranth meeting
such specifications is classified as Red No. 2. FDA requires
the certification of each batch of amaranth to establish

that its compos;tlon meets FDA spec1t1catlons.

e Red No.“ “has been used for many years in . a wide variety
of foods, drugs, and cosmetics. .Included are candies,

beéverages, dessert powders, cereals, maraschino cherries, pet
foods, ice creams, snack foods, tablets, capsules, and lip-

sticks. ‘In addition, Red No. 2 is an ingredient used in pro-
duc1ng over 200 other food color additive wixtures.

Slx U S. companles—-Allled Chemical Corporation, Morris-

.town, New Jersey; Crompton and Knowles Corporation, New York;
- H.-Kohnstamm and Company, Incorporated, New York; Stange

Company, Chicago; Sterling Drug, Incorporated, New York; and

- Warner-Jepkinson Manufacturing Company, St. Louls~—manufacture 
Red No. 2, In 1973, the latest year for which Red No. 2
sales data was available from the U.S. International Trade

Commission, about 1.1 million pounds of Red No. 2 valued at
$2,9 millidn were sold in the United States.

The Sma)I Business Admlnlstratlon has categorized -

businesses by type of industry.and has established the cri-
teria for small businesses in each category. The manu=
facturers of ‘Red No. 2 are categorized as chemical companies
- which, under Small Business Administration's crlterla, must
- _vhave fewer than 750 employees to be considered small busi--
- -nesses. Only one of the 51x manufacturers of Red No. 2-<H..

BEST DOCUMENT AVAILABLE
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 Kohnstamm and. Company, Incorporated-—has fewer than 750
,emuloyees. :

Red No. 2 is al 0 imported into the United States frcm

"England, France, Germany, Japan, and Mexico, but the amount _.
‘imported was not aviailable as import data on Red WNo. 2 is '

rot separa»elv maintained. According to an FDiL official,
Japan is the major source of Red No. 2 imported into the
United States. Information on specific erchasers of Red
No. 2 was not readily available.

‘BEST Documeny A'VAILA:BQLE.
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CHAPTER 2

SAFETY OF RED NO. Z NOT ”STABLISHED

The FD&C Act- permltted the use of ccmmerc1ally estab-
lished color additives. for a reasonable period of time

- pending the completion of scientific investigations.to

determine their saféty. Use of Red No. 2 has been allowed.
under such authorl-y for 15 year : , L

The FD&C Act, as amended in 1960 placed all color ddd1~
tives comrercially established at that time, including Red
No. 2, on a provisional 1list to allow their use for a

‘reasonable period until their safety could be reviewed and

regulations for their use could be issued. The 1900 amend-
ments provided that the provisional listing was to termlnate

..no later.than 2-1/2 years from the effective date of enact-
“ment (July 12, 1960), or January 12, 1963. The amendments
also provided, rowever, that FPA could postpone the! termina-

tion date.if such action was consistent with the objective'
of carrying to completion, in good faith, as soon as reason-

.ably practicable, the scientiiic investigaticns necessary

for'making a determination as to the additive's safety.
: t

. . |
Slnce January 12, 1963, the termination of the pro-

" visional listing of Red No. 2 has been postponed 14 times

to allow for completlng scientific investigations concerning
its safety. As of September 1, 1975, about 15 years after
Red No. 2 was provisionally listed for use in .food, drugs,

‘and cosmetics, a flnal dete'mlnatlon of its- safety'had not
. been made. o ,

INITIAL POSTPONEMENTS IN - BESTDOCUME‘\H AVA]LABLE |

TERMINATING PROVISIONAL LISTING:

On July 12, 1960, Red Nc. 2 was piovisiohally-iisted;

On November 13, 1962, The Toilet Goods Association, Inc.,
requested thai the termination date of the provisional list-~ '~
ing for ked No. 2 be postponed to August 1964. The request

. indicated that two skin tests on animals were being conducted- -

to evaluate the additive's safecy for extexnal uses. One

Z-study involved the additive's toxic effects when applied to

the skin of rabbits while the other involved the additive's

;N;carc1nogenlc potential when applied to the skin of mice.
_.-On November 2] and December ‘14, 1962, the Pharmaceutical
" Manufacturers Assocxatlon and the Certified Culor Indust>

Committee, respectively, - also requested that the termination
date of the provisional ‘listing for ‘Red No. 2 be postponed.

o - The Pha;@aceutlcal Manufacturers'Assocxatlon requested the-
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postponement to allow for the completion of the animal skin . . -
tests: however, the Certified Color Industry Committee's.
request made no statement as to the specific scientific ,
investigations being conducted on Red No. 2. Based on these

" requests, FDA postponed the termination date to August 1,
1964.- Co : A : . ( ‘

On May 15, 1964, the Pharmaceutical Manufacturers ,
Association requested that FDA again postpone termination
- of the provisional listing for Red No. 2. The request, how-
ever, did not indicate the length of time to be covered by

- the postponement or the reason for it.

On May 28, 1964, The Toilet Goods Association, Inc., =
transmitted to FDA a status report on the evaluation.of
certain colors. The report indicated that the Red No. 2
skin tests on the rabbits and mice had been completed but
that Red No. 2 was still "being pharmacologically evaluated."

On June 3, 1964, FDA postponed the termination date for .
‘the provisional listing of Red No. 2 to July -1, 196S. ’

On April 15 and May 13, 1965, the Certified Color
Industry Committee and The Toilet Goods Association, Inc.,
respectively, requested a third postponement, to -July 1,
1966, of the termination dates of the provisional listings
for several color additives including Red No. 2. The Com~- .
mittee requested the postponement “to permit completion of
the scientific. work necessary to support petitions for per- . ‘
manent listing.": The Association's request stated that : - i
safety studies had been completed but that analytical methods ‘

~applicable to the studies needed to be "corroborated." :
Neither request identified specific studies that were being
conducted nor stated when the indicated work would be com-
- pleted. . . a , , . o .o

_ On June 25, 1965,'FDA_grante& the réqhestedvpostpone- .
ment., : S . R

PETITION FOR APPROVING SAFETY OF RED NO. 2

- On September 17, 1965, the Certified Color Industry S :

, c . Committee (known since 1973 as the Certified Color Manu- )
P * f2cturers' Association, Inc.) submitted to FDA a petition
C - requesting che issuance of requlations permanently listing
e Red No. 2 as safe for use in food, drugs, and: cosmetics. .
.. . The petition made reference to several studies supporting

AN - its safety claim for Red No. 2. v SR

- - ¢ .In March 1966, FDA ainsed‘the_petitioner’thaf the
~petition was incomplete and could'not'be accepted because it

6

RV - . BEST DOGUMENT AVAILABLE
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" failed to "establlsh safe conditions of use of Red No._2 in

" cosmetics.” FDA stated that, at "a minimum, quantltatlve
formulations of the cosmetics and manufacturing operations .
should be" included in the petition. In September 1968 the .
petition was amended to add The Toilet Goods Association, .° -
Inc., and the Pharmaceutical Manufacturers Association as
,,petitloners. The petitioners, however, refused to provide

- the data which FDA had indicated was necessary because they
believed the petiticn, as submitted, adequately established
the safety of Red No. 2 for the cosmetic uses lndlcated

: . FDA's authorlty to. requlre formulation data on cosmetlcs.
was the subject of a court case initiated in 1963 by The

" Toilet Goods Association, Inc. As a result, FDA deferred

- consideration of the 1968 amended Red No. 2 petition pending

- final disposition of the court case. On August 25, 1969, the
court ruled that FDA did not have authority to requlre, in
all cases, formulation data for cosmetics but that it could»
request such data in special situations (U.S. Court of
Appeals, Second Circuit in T01let Goods Agsocxatlon vs. Finch
419 F 2nd 21 (1969)). :

During the approximately 4-year period between the time .
the petition was submitted in 1965 and the 1969 court de-
_cision, the petitioners requested five further postponements -
of ‘the termination date of the provisional listing of Red No.
2.  In most cases  postponements were requested to allow time .
to either (1) complete scientific work necessary to support
the petition, (2) develop use level data to supplement infor-

mation in the petition, or (3) complete FDA's review of the

petition. Although various reasons were cited in the re-
quests for postponements, FDA postponed the provisional
listing of Red No. 2 five times until December 31, 1969, to
allow, according to the Federal Register notices, time for
complatlng scientific 1nvestlgations necessary for deter—
mining its safety. :

In granting the postponemen£ of the provieional listing

to March 31, 1968, for food, and to June 390, 1968, for drugs
and cosmetics, the Commissioner of FDA, in a letter dated

 ’July'l7, 1967, to The Toilet Goods Association, Inc., stated

"I would be less than candid if I did not tell you

that this action is taken without enthusiasm on my -

part.  The law is now some seven years old, and

it seems high ‘time that these" provisional listings

should be over and done with. Certainly I hope’

that by next year =t this time there wxll be very
- few exten51ons needed.", :

R BEST Dobu m—: T'.-:'AVAILAB’LE{;-z-[‘:*"'
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UL In October 1968, FDPA agreed to review the petltlon to
o - list Red No. 2 as safe even though the question regarding
fcosmetlc fornulatlon data was under litigation. FDA's
* March 5,.:1969, final evaluation report on its review of the
( petltlon concluded that toxicity data was adequate to support
R | regulatlon listing Red No. 2 for general use in coloring
food, dietary supplements, and drugs. The report concluded
that . limits on the use of Red No. 2 were. not necessary but
. stated that resolution of the cosmetic formulation issue was
”,necessary.before.Red No. 2 could be listed for cosmetics.

~ FDA. postponed the termination date of the provicional
~llSt1ng of Red No. 2 for the ninth time to December 31, 1970,
to allow time to resolve the issue concernlng cosmetic
_formulatlon data.,

y “In a January 4, 1971, memcrandum, the HEW Assistant

'”;General Counsel, Food, Drugs, and Environmental Health

". Division, presented his legal opinion of the cosmetic formu-

. lation debate. 1In his memorandum he stated that, while the

" 1969 Court of Appeals opinion went in part against FDA, it
allowed FDA to insist on scientific proof that any color

-additive would be safe under conditions of proposed use.

Speczflcalty, the HEW Assistant General Counsel stated that:

"I cannot approve legally a regulation which purports
‘to carry out our statutory respon51b111ty 'to assure
. the safety of the use or uses for which a particular
P . .. color additive is listed'; 'to prescribe the con-
7. . .. ‘ditions under which such additive may be safely
T .. employed. for such use or uses'; and to provide
: B " .'specifications as to the manner in which such
. additive may be added to or used in or on' cosmetlcs,
w1thout addre551ng those questions."

St he Assxstant General Counsel believed cosmetic formulation'
: Co ' data was necessary for FDA to determine that any color .
- additive would be safe for 1ts 1ntended uses. ) T

SAFETY OF RED NO.- 2 QUESTIONFD

e T T In 1970 uefore the cosmetlc formulatlon issue could be

) o © .- resolved, FDA learned of studies in a forelgn country which

...+ . .indicated that amaranth was carcinogenic and might be ‘toxic
o o . to the reproductive system of animals. (See p. 11.) There-

R I - ~fore, FDA initiated or sponsored a number of studies on Red:
v ~ 'No. 2, concerning- these safety questions.  During the i

C i -approximately 5- ~year perlod since the safety questions were -

. 4 ... .- .raised, five additicnal postponements have been requested

T.f. 7. by the petitioners and others to allow time for a final
E W(;;‘,»decxsxon regardxng the safety of Red No. 2 and to complcte

L\\H\\\ I\B\_E
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scientific investigations on the safety ‘questions raised in-

1970. Pursuant to these requests, FDA postponed the termina-
tion of the provxsxonal listing for Red No. 2 unt11 December

© 31, 197s.

Althoagh FDA had granted postponements that extended ,
the provisional listing of Red No. 2 through 1975, as early
as 1971, FDA expressed . concern about the safety of Red No.

2 ard was considering a restriction on its use.. In January,
1972, FDA contracted with the National Academy of Sciences.

to review available toxicological data concerning the safety -
of Red No. 2, and to evaluate the need to limit human ex-

posure.

The Academy, through its Committee on Food Protection,
Food and Nutrition Board, reviewed data from published and
unpublished studies on the toxicity of Red No..2 and, in its
June 1972 report to FDA, stated that: :

1. Study data available prior to 1970 indicated that .
normal use of Red No. 2 was not potentially hazard-
- Qus to human health. :

“ 2. More recent data-lndlcating adverse reproductive
- effects relating to Red No. 2 were inconclusive
because such effects were not ronflrmed in other
labora*ory studles. . :

The Committee report stated that a proposal to 11m1t

‘human expe are to Red No. 2 was unnecessary at that time.

The Commit .ee recommended, however, more long-range studies
because some of the data reported on Red No. 2 needed further
study. .

Contraryvto the Committee's oplnloﬁ,’FDA @ubllshed a
proposal in the July 4, 1972, Federal Register, to estab-

. lish a tolerance of 1.5 mxlllgrams per kilogram of body
"weight per day as a safe level of consumption. FDA's pro-

posal was based on its research which showed that 15 milli-.
grams per kilogram of body weight was the highest level of
exposure for rats in which no statistically significant

. effects were notcd FDA applied » 10-fold safety factor and
rarrived at 1.5 milligrams per kllogram As of September 1,

1975, no act;on had been taken to’ 1mplement this proposal
and the petition to issue a regulation to permanently 115t

 Red No. 2 remalned outstandlng,

The Acting Dlrector, Bureau of Foods, in a memorandum
dated July 14, 1975, to the FDA Associate Commissioners for.
Compliance - and Science, stated that final regulatory de-

3 o;,cls;ons on Red No. 2 could not be made until safety auestlons

T

' BEST D')"U"'“.‘T ‘\‘!’i‘.‘ﬁ?“}

"y

T B f ki it

e



> !
I
4 Dod

I3 i
[
< ey
e

Lo
[RSPIVY B S

~ concerning the carcinogenicity and embryotoxicity (poisonous

effects on an embryo) were answered. He stated that the -
carcinogenicity and embryotoxicity issues could be pursued -
independently and that interim action on tolerance levels

could be based on embryotoxicity data. (The carcinogenicity .
and embryotoxicity questions are beinyg considered in FDA's

chronic study, see pages 20 to 23; a Canadian reproductive

cat study, see page 17; and an FDA~industry reproductive
- collaborative study, see pages 19 and 20.) ' T
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. CHAPTER 3

‘<STUDIES RELATING TO THE SAFETY CF RED NO. 2

In-: 1970 FoA became aware of the results of investi-

. gatlons by Ru551an scientists which raised questlons con-
‘cerning the safety of amaranth as an additive in food. Since
-that time a number of animal studies have been made to

evaluate the'safety of Red No. 2 or amaranth. We reviewed

. .studies conducted in foreign countries, FDA and U.S. re-

- search’ laboratories, and lndustry (see app. I). The studies
‘were directed at the additive's (1) physiological effects
~on body functions, (2).effects on the reproductive system,

~and (3) chronic (long-term) effects. Some of these studies

associated problems found in test animals with the use of

" 'Red NO. 2 or amaranth; some indicated no problems; others
. were 1nconc1u51ve. : B

- EARLY RUSSIAN STUDIES

In 1964 the Joint. Food and Agrlcu‘ture Organlzatlon/

“World Health Organization Expert Committee on Food Additives
- indicated the need for more work on several food color
-additives: to determine more accurately their toxicological

effects.  The Committee indicated that additional investi-

gations were particularly needed concerning the effects of -

certain color additives, including amaranth, on reproduction.
Russian- scientists initiated three research studies to

‘evaluate these effects These studies, which FDA officials
'said became available to them in 1970, raised questions

oonoerning the safety of Red No. 2 as a food additive.

A report on cne of the Russian studies indicated that

- amaranth was gonadotoxic (poisonous to reproductive organs)

and possibly embryotoxic. . The report stated that, compared

r-to rats in the control group (2 group of rats not fed the

addltlve), rats fed am :anth showed a decrease in fertlllty,
a decrease in the number of iive births, and an increase in
the number of offspring which failed to survive 1 month
after birth. o

The other two studies concluded that amarauth 1s'

' carcinogenic. One study report stated that “"chemically pure

amaranth possesses carc1nogen1c activity of medium strength

—-and should not be used in the food industry." - Accordlng to

the-report, amaranth was fed to 50 rats over a 33-month
period. Thirteen of the rats developed mallgnant tumors.

" while none of the rats in the control. group deVeloped such
O tumors.‘-“ L . S ) : .
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. FDA scientists stated that 1nformat10n on the purity -

of the.amaranth used in the Russian studies is not avallable'_.f

and it may not have conformed to FDA spec1f1catlons for’ Red
No. 2. .

PHYSIOLOGICAL STUDIES

Physiclogical studies trace the movement of a chemical
in the body, examine thke body's disposition of the chemical,
and determine possible changes in body functions and proc-
esses resulting from its use. These studies ‘help to 1dent1fy
potential health problems associated with the use of a
chemical and provide a basis for analyzing the results of-
other studles such as reproductlve and Curc1nogen1c studles..

" We- rev1ewed reports on five phy51olog1cal studles on
Red No. 2. These studies examined its metabolism in the

. body, 1ts'mutagen1c1ty, and its effects on the endocrine

glands. The results of these studies are briefly discussed

. below.

Metabolism studies’

v Metabollsn studies determlne what compounds, or metabo—
lites, a substance may bréak down to in the body; how fast
and into which organs the components are dispersed; and how
fast they are eliminated. Metabolism studies aid in under-
standlng results of studies, such as reproductive and

'car01nogen1c studies, by determining which body organs

receive the greatest exposure to the substance or its
metabolites. We reviewed two studies initiated or reported
since 1970 on the metabolism of Red No. 2 in rats. :

An- 1ndustry study published in June 1974 evaluated body

- absorption' and elimination rates for naphthionic acid, one

of the metabolites of Red No. 2. The study report states
that the metabolite is rapidly absorbed from the intestinal
tract of rats and eliminated from the body in a relatively
short period of time. The report noted also that naphthionic
acid appeared to break down further into other metabolites

in the body and that thlS should be explored in future
experlments. o . .

~ An FDA metabollsm study,_lnltlated in March 1972 but

. not published as of July 1975, was directed at identifying

the metabolites of Red No. 2 and. determining the body's

~disposition of each. The study shoyed that Red No. 2 is '

broken down. 1nto three metabolltes, These mntabolltes o

"lThe three metabolltes of Red'No. 2 are: 'naphthxonlc acxd-

_naphthoqulnone— 3, 6~ dLsulfonlc ac1d
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1- amino- '2- naphthol- 3,6- disulfonic acid; and 1,2~
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- were determined to rapidly cross the intéstinal wall and
‘migrate into various body organs. .Naphthionic acid was .’
.~ shown to migrate more completely than the. other two. One.
. or more of the metabolites was observed in the urinary:
.bladder, kidney, liver, adrenal glands, pancreas, spleen,
-and’ lung. All three metabolites were found to be excreted

o b st 2 na

. . fertilized eggs implanted in the uteri of the treated group
" than the control group, the .compound is not mutagenlc but
can be con51dered gonadotox1c. : .

PrI

almost entirely within 24 hours after the color addltlve
was 1ngested

Mutagen101ty studies . : o TR

"Mutagenicity studles are de31gned to deternlnellf a

'substance causes mutations. A mutation is any heritable

change such as a chemical transformation of an individual
gene which may alter its functions, or a rearrangement of
the structure of or a gain or loss of parts of a chromosome.

-Mutations may cause abortion, genetic disease. shortler life

span, infertility, mental retardatlon, senlllty, ‘and cancer.

'We identified two studies initiated since 1970 in this area.

Both. studies were sponsored by FDA. One was performed by

the Stanford Research Institute under an FDA contract and -
the other by an FDA laboratory. These studies indicated that
Red No. 2 causes genetlc damage and is gonadotoxic.

In- June 1971 FDA awarded a contract to StanfordiResearch
Institute to examine the mutagenicity of 14 selected! chemi-

~cal compounds. . One of the compounds studied was Red No. 2.
The Institute evaluated the genetic hazards of the test
.compounds by several methods. These included the cytogenetic

and dominant lethal methods.

The cytogenetlc test determlnes if a SPGlelC materlal_
is potentially capable of causing heritable genetic damage-
by. altering the structure of chrcomosomes and thus is
potentially mutagenic. This is determined by microscopic
examination of the chromosome structure. The effects of

-chromosomal alteration on reproductive functions can be ‘ ' »'f
_determined through- domlnant lethal tests.

The dominant lethal test determlnes if a compound is .
mutagenic or possibly .gonadotoxic.. In this test, treated ‘
male animals are mated to untreated female animals. and the
number of fertilized: eggs and early fetal deaths are counted. o

-1f the number of deaths is hlgher in the treated group than’

in the control group, there is direct evidence that the o i
specific material is a mutagen . Howeveér, if there are fewer : ! L
. .
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. The results of the %tanford Research Institute study

. were- reported to FDA in .January 1972. According to an FDX
‘;SPJentlSt, the .results from the dominant lethal test showed

that Red No. 2 caused a reduction in the number of ferti-
lized eggs implanted in the female rats' uteri, indicating

-gonadotoxicity. The FDA scientist believed there was no
_eviderce from the dominant lethal test that Red No.. 2 was
."mutagenic since there was no difference in the number of
'~ .early fetal deaths between the treatcd and control groups.:

However, because the results of the Stanford cytogenetic
test showed chromosomal alteration, he believed that the

 :mutagen1c potentlal of Rea No. 2 should be furcher studied.

In Aprll 1972 the Genetic Tox1cology Branch of FDA's

"~ Bureau of Foods completed a cytogenetic test on animals to
‘further evaluate the potential mutagenicity of Red No. 2.
- As  of March 1975, FDA had not analyzed the test data. We
‘discussed this matter with an FDA Bureau of Foods' scientist
"~ who subsequently made a statistical analysis of the test

data which indicated that Red No. 2 and one of its metabo-
lites were-potentially mutagenic in that they caused changes

. 1n the chromosomal structure of the test animals.

We’ asked the scientist about the failure to promptly

‘evaluate data from its cytogenetic tests on Red No. 2. He

told us that it was an-oversight which could be attrlbuted,
in part, to the fact that, at the time of the test in 1972,

' the Bureau of Foods did not have a centralized reporting
"system to accumulate information on individual studies
-belng performed within FDA or a requiremernt for formal
progress reports on such studies.

In October 1974 the Bureau of Foods established (l) a

-t
vcomputerlzed information system to store data on ongoing

experiments, and (2) procedures requiring personnel respons-

- ible for ongoing experiments to submit annual progress
" reports on the purpose, protocol, and results of their
- studies to a technical reports editor. The editor is

required to account for each experiment underway until
completed and to insure that research results are reported.
The new control system applies only to research that was

ongoing at the time the controls were established or to .

future studies; therefore, the oversight involving the.

. cytogenetic test would not have been discovered by the new
__controls._ : : . :

For flscal year 1976 FDA plans two additional

. -gnutagenlcxty studles on a number of additives, including Red
- - 'No. 2. In one study it ‘will be retested to evaluate the
- results of previous. studies to determine if it causes -
f‘herxtable genetlc damage. An FDA Bureau of Foods 501entlst
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stated that this study is designed to further evaluate the
\ . mutagenicity of Red No. 2, using a different method of
"analysis.: . . s :

The second study will attempt to further evaluate the.
mutagenicity of Red No. 2 by studying the effects of its
three metabolites ir a laboratory test. tube culture.

| Enddérinology'stUdies,b

. Endocrinology is a branch of biological science which IR
- studies the endocrine glands (such as the thyroid and. o
pituitary glands) and their secretions, in relation to body
processes ‘and functions. Secretions of the endocrine glands _
pass into the blood or lymph where they are carried to the P
body organs whose functions they regulate or control. S

Since 1970 one endocrinology study has been conducted
on Red No. 2. This study was performed by FDA to investi-
gate the effects of Red No. 2 and two of its metabolites on
the endocrines. FDA investigators reported in July 1972 ‘that -
these metabolites are causative factors in the enlargement
of certain female rat reproductive organs. The report
stated that Red No. 2 metabolites increased production of
certain hormones, resulting in an imbalance in the endocrine
system, which in turn caused an accumulation of fluid in
certasn reproductive organs. One of the participating
scientists concluded that there was little doubt that Red
No. 2 had gonadotoxic effects on rats. (The gonadotoxicity
of Red No. 2 and amaranth has been further evaluated under

reproductive studies discussed below.) .

REPRODUCTIVE STUDIES

Reproductive studies determine the effects various _
chemicals or other substances have on the reproductive proc-
esses. We reviewed 21 studies on the effects of Red No. 2 or
amaranth on the reproductive systems of test animals which
~have been reported or initiated since the 1970 Russian study.
These' studies were conducted by FDA, industry, or foreign

: countries. Four of the stulies showed detrimental effects = =
~.to the animal's reproductive functions indic¢ating that Red
No. 2 or amaranth is embryotoxic.. Nine studies showed no :
adverse effects from the use of Red No. 2 or amaranth, and .
S three indicated further studies were needed to determine the
e - - safety of Red No. 2 or amaranth. As of July 1975, the ,
' " results of the five remaining studies had not been reported. -

B L T

o During these studies. Red No. 2 or amaranth was adminis-
_tered to animals or embryos by injection, direct feeding,
- Oor gavage.- Gavage: is the oral admihistration of a substance_

M . .
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‘directly to the stomach through‘a feeding tube.

Results of studies using injection

In February 1971 FDA began an evaluatlon of the :
embryotoxlclty of Red No. 2 by injecting the color additive =

~or its metabolites into chicken eggs. In June 1971 FDA
-also contracted with the University of Arizona for a

similar study. The results of both studiés were reported .
in 19%72. : a

The FDA 1n—house study showed that chick’ embryos sub— _
jected to Red No. 2 or two of its metabolites (naphthionic
acid and 1- amino~ 2- naphthol- 3,6- disulfonic acid) had.
an increased mortality rate over chick embryos in the

. control group, thus indicating the substances wereiembryo- .

toxic. . The University of Arizona reported that the ‘results

- of its study provided equivocal evidence that Red No. 2 was
_embryotox1c and that further investigation was warranted

There was general agreement among FDA scxentLSts we
interviewed that chick embryo studies are valuable*for

.1dent1fy1ng possible problems but regulatory action should
_ not be taken solely on their results. The scientists indi-

cated that, when chick embryo tests show a substancde is
embryotoxic, it should be evaluated in other. anlmals before'
final conclu51ons are drawn. -

Results of studles using direct feeding

. Five reproductive studies were completed or were being
conducted as of July 1975 on Red No. 2 or amaranth using _
direct feeding. 1In add\tlon, two studies were completed or

. were being conducted in.which test ‘animals were fed Red MNo.’

2 in capsule form. (An additional reproductive study which .

- used both direct feeding and gavage to administer Red No. 2

is included as one of five gavage studies dtscussed on page
18.)

‘Two studies--an industry study reported in October 1973
and an FDA study reported in January 1975--indicated that

"Red No. 2 continuously ingested by three generations’ of rats

had no adverse effecfs.-

"One industry-sponsored teratology study (study of
serious malformations of the normal structure) .assessed the

~effects of Red No. 2 administered in gelatin capsules on the

offspring of rabbits. Another industry teratology study
involved direct feeding to rabbits. The results, reported

t--durzng February and June 1972, respectively, ;ndicated no . -
- “adverse effects attr1butab1e to Red No. 2. -
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The three remalnlng studies evaluated the. safety of
.Red No. 2 as used in pet food. One study, using dogs as’

- test animals, reported in March 1974, showed that puppies

receiving'Red No. 2 gained less weight-over a given period
‘than puppies from the control group but that thls effect
llwas not. statlstlcally 51gn1f1cant.

Another pet food study, usxng cats as test anlmals,

1’Areported in April 1974, indicated adverse reproductive ef-
. "fects when female cats were fed Red No. 2. 7The results of

the study were questioned by FDA because it believed the
_experlment was poorly conducted and records were not
.adequately maintained. For example, the number of mated
" females was less than that required by the protocol for two
,dlfferent feeding levels, and information was not malntalned
on males used for breeding. FDA's Division of Toxicology
.concluded, therefore, that another study was needed to re-

- solve the question of the potential reproductive effects of
-Red No.: 2 on cats. . :

_ The thlrd pet food study, accordlng to a July 14 1975,
memorandum- to the FDA Associate Commissioners for Compliance
"and Science, from the Acting Director, Bureau of Foods, FDA,
involved cats and was being conducted by the Health Pro-
tection Branch of the Canadian Government. 1In this study
amaranth was being administered by capsule. In his July

- memorandum the Acting Director stated that the results of

~ this study should resolve the questioris raised by the
"“earlier . cat study; however, he stated that it would appear .
' “inappropriate for FDA to take action on the safety of Red No.
2 until those questlons have been resolved. -

eeResults of studles u31ng gavage

o After thelr 1970 study on the reproductlve effects of
- amaranth, Russian scientists conducted another study con-
. cerning the reproductive system of rats administered amaranth

'-f;by gavage. The study report published in 1972 noted that

- amaranth reduced the effectiveness of the male rat's spern
‘in fertilizing eggs and inhibited the recurrent period of
the female rat's sexual activity (known as heat). 1In

"--addition, an embryotoxiec effect was not..d when pregnant

- females were administered amaranth. Based on these findings,
_the report concluded that amaranth is embryotox1c and

'-;gonadotoxlc.

A Also, FDA teratology studies publlshed in October 1972
and June 1973 indicated that Red No. 2, one of its metabo~
.1;tes, and an. 1ntermed1ate conpound of Red No..2, adminis-

l}tered to rats by gavage, produced toxic effects. “In. the

hk_firs;_stqdy{hwhich'began‘1n_1971,,Red Nq. 2 was adnlnlstered_‘
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to female rats- by gavage beginning with day 0 through day .

19 of pregnancy at dcse levels of 7.5, 15, 30, 100, and 200

- milligrams per kilogram of body weight per day. On day 20

the rats were sacrificed and observations were made of both
the fetuses and the rat's reproductive systems. No gross '
malformations of the fetuses were noted. However, a
statistically significant number of resorptions (fetal
deaths) was observed in the rats fed Red No. 2 at the three
highest dose levels compared with the control rats. This
study indicated that 15 milligrams per kilogram of body
weight was the highest level of exposure for rats in which
no statistically significant effects were noted for Red No.
2. : i ’ '

"FDA's second study on Red No. 2 followed a protocol
similar to that used for the first study, except that  the
rats were gavaged with two Red No. 2 metabolites and an
intermediate compound commonly resulting from the Red No. 2
manufacturing process. A 1973 report on this study stated

.that there was & statistically significant number of rats

with resorptions which received one of the metabolites and
the intermediate compound compared with the control. group.
On the basis of this study, FDA determined that the no-
effect dose levels (the levels where no statistically
significant adverse effects are noted) for the metabolite
and intermediate chemical were 100 and 30 milligrams . per
kllogram of body welght, respectively. .

In addition, we 1dent1£1ed five other teratology and
reproductive studies reported between February 1972 and
January 1975 which used the gavage technique for adminis-
tering Red No. 2 or amaranth to test animals.” Unlike the
FDA in-house studies, however, animals in each of these
studies were gavaged from day 6 of pregnancy rather than
from day 0. All of these studies reported no significant
difference in the effects demonstrated between the control
animals and the animals receiving Red No. 2. lowever, FDA
determined that its contracted teratology study on rats

. performed by the Food and Drug Research Laboratories, :
Incorporated, in Maspeth, New York, demonstrated resorptions
- that were statistically significant. . ' .e FDA statistical '

analysis report on this study concluded that the significant
number of resorptions noted during the study supported the

~effects demonstrated in the October 1972 FDA gavage study.

On May 14, 1973, FDA established an Ad ‘Hoc Advisory -

Group to evaluate, among other things, the approprxatencss
.of gavage testing -and the safety of Red Ho. 2. The Group

conc¢luded that gavage was an .appropriate method for ‘testing
the additive, provided a standardized and relatively non— -
*raumatlc method of gavage was, used It noted however,"‘
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',ﬂlndlcatlons of embryotox1c1ty.

. gavaged from ‘day’ 6 through day 15 of pregnancy..

'glgtlons had occurred in the Osborne~Mende straln of rats 1n_»-

,vthat, because FDA's October 1972 report showed that rats
- gavaged. with Red No. 2 from days 0 through 19 of pregnancy

experienced a significant rumber of early fetal deaths and
other studies generally showed that animals gavaged from

day 6 through 15 of pregnancy experienced no adverse effects, .- .
a compardative study of these two gavage procedures should S
be undertaken. .

The Ad Ho¢ Advisory Group de51gned a protocol for a
Government-industry study of the two gavage procedures.
The protocol called for tests to determine the embryotox101ty_
of Red No. 2. Tests were performed by FDA's Bureau of -

"Foods and its National Center for Toxicological Research

(NCTR) and Industrial Bio-Test Laboratories, an 1ndependent

- laboratory. Each organization performed statlbtlcal reviews

of its teést data which NCTR consolidated and analyzed The .
test data and NCTR's preliminary analysis were presented to
the Ad Hoc Advisory Group on June 6, 1974. The Group s -

‘report, dated December 20, 1974, concluded that the| collaboxa—f
" tive test results showed no adverse effects from Red Ko. 2 .

by either gavage procedure. The report noted that the ad-.
verse effects previously demcnstrated by gavage in the .
October 1972 FDA study had not been duplicated durlng the

‘collaborative study. The Ad Hoc advisory Group therefore -

concluded that the scientific data indicated Red Nol 2 was’

- not embryotoxlc when fed to rats by gavage. w

In March 1975, after reviewing the summéry'data on the
tests made by Industrial Pio-Test Laboratories apd NCTR, we
guestioned the Group's conclusion rcncernlng the tests'

We noted that one strain of rats (Charles River strain) -
used in the tests, experienced increased resorptions when
gavaged from days 0 through 19 of pregnancy.. In addition,
it appeared that NCTR, in making its ccnsolidated analyeis,

-might have used different statistical parameters than the

Bureau of Foods study reported in October 1972.

An FDA Bureau of Foods scientist agireed to reevaluate |

the collaborative study using the same parameters used .in

the FDA study reported in October 1972. The reevaluation

showed a statistically significant number of litters with _ ‘ -
- two or more resorptions in the Charles River strain of rats S o
-“when.gavaged with Red No. 2 from day 0 through day 19 of ' ’
‘Pregnancy in both the NCTR and Industrial Bio-Test studies.

Similar effects were not noted in the Charles River rats

Although a statlstlcally 51gn1f1cant number of resorp-u
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- the BﬁreaU'of’Fobds study reported in October-1972;'éimiiafi

findings were not noted for that strain in the collaborative

-study. Also the collaborative study results indicated: that -

Red No. 2 caused statistically significant preimplantation

" losses (failure of a fertilized egg to implant in the uterus) -

in both strains of rats. Such a finding was not noted in:

- the Bureau of Foods' October 1972 study report.

Based on the Bureau of Foods' reevaluation of the col-
laborative study, an FDA official said the ad Hoc .Advisory
Group's conclusion that Red No. 2 is not embryotoxic is not
supportable. : - : -

- According to a July 14, 1275, memorandum from the Acting
Director of the Bureau of Fcods to the FDA Associate Com-
missjoners for Compliance and Science, the final report on
the FDA-industry collaborative study on reproduction had
not been completed and the question concerning Red No. 2's
effects on reproduction must await completion of the report.
The memorandum stated that, if an adverse effect is noted by
the collaborative study, it would have to be considered as
confirming the October 1972 FDA study. A tolerance level of -
0.15 milligrams per kilogram of body weight per day would
then be established by FDA for Red No. 2, which would limit’
ine use of the color additive in soft drinks. This tclerance
level would be based on a 100-fold safety factor and on data
from the October 1272 FDA teratology study. The collaborative

‘ study protocol included testing at only a single dose level,

thus preventing determination of a no-effect dose level. If
the results of the collaborative study do not answer the

. question of embryotoxicity, then according to the July 14,

Toxicology Advisory Committee.

1975, memorandum, the question will be referred to HEW's .

CHRONIC STUDIES .

Chrenic studies on the long-term toxicity of a sub-
stance can include assessments of its cancer-producing
potential. Two such studies on Red No. 2 or awmaranth have
been initiated or reported since 1970 -when FDA became aware

~of the Russian studies which raised questions concerning the

potential of amaranth to cause cancer. (See pp. 11 and 12,):
One long~term study was conducted 'in Kumania. The report-

on this study. is in French and has not been officially trans--
lated by FDA. However, a Bureau of Foods scientist showed us

- his rough translation of the study indicating that amaranth

is toxic and has adverse effects on the livers of rats.

The.other study was a 30-month effott'ihitiated:inAMafch;

1972 by FDA to evaluate the chronic toxicity and cancer-

. producing potential of Red No..2 in rats. This study used .
500 rats divided into 10 groups--5 groups of 50 males and. 5
groups of 50 females. Two control groups, one male and one
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':femaie, were not fed Red No. 2. The remaining'grdups'wére
- fed diets containing Red No. 2 levels of either 0.003, 0.03,

0.3, or 3 percent. During the study, however, several rats
were inadvertently switched from one feeding level to =
another. 1In addition, a large number of rats in the study
were not available at the completion of the study for full:
‘pathological examination (examination of body tissues for

. abnormal effects). As of July 1975, FDA had not completed
- its evaluation of the study; however, in view of the dis-~

crepancies encountered during the study, its results appear
to be of questionable validity. : S

An apparent switch of test animals among feeding levels

‘was' discovered on January 17, 1974, by a laboratory techni--

cian, when he noticed a rat's identifjication number did not
correspond to its cage number. He told us that he reported
this mixup to the Acting Chief. of the Chronic Toxicity Branch
the same day it was discovered because the Chief of the
Branch was on vacation. The laboratory technician, however,
did not document his finding until January- 3, 1975, when he
prepared a memorandum to the file noting that rats:at all
féeding levels except the highest (3.0 percent) had been .
Flaced -in the wrong cages. The memorandum stated that "An
example of the extent of the mixup was some rats at the 0.3
percent level were found ir the 0.0C3 percent cages. It "
took me 3 hcours to straighten the mixup." Unfortuhately,
the technician did not keep a record of which animals were-
misplaced. ' . o

The-Chief of the Chronic Toxicity Branch said she did

- not learn of the mixup until it had been reported by the

news media in December 1974, almost a year af*er it was
discovered. She stated that, for 15 of the 30 months of
the study, no professional staff member was. assigned as
project investigator; therefore, the daily routine of’
monitoring the study went unattended. Other management
responsibilities prevented her from being actively involved

.in the study.

At the time the news media reported the mixup,:the Chief
of the Chronic Toxicity Branch requested that an effort be

‘made to reconstruct what happened. The project investi-
~gator for the latter phase of the study attempted to recon-

Struct the events leading to the mixup. She reported her .
findings in a February 25, 1975, memorandum to the Acting

~ Director, Division of Toxicology. -.In the memorandum she
stated that the available records indicated. that iwo rats
may ‘have been placed on the wrong feeding diet during

January 1974. The project investigator also reported that
information-on the rats®' weights for a period in January

1974 could not be found. She stated that, if this
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L informatioh were availéble,'it would be possible to determine .
more. conclusively which rats had been misplaced. R

, We reviewed ‘individual animal laboratory history ' : ;
records for the 500 rats involved in the FDA study. Although ' ¢
‘'we were unable to determine the extent of the rat mixup, we

. noted several discrepancies that occurred at various times

- 'during the 'study.’ For example, four rats were appgarently

transferred to empty cages which were previously occupied
" - by rats that had died. The weights of the transferred rats
were.then recorded as the weights of the dead rats. Also,

. one pair of rats was apparently exchanged twice between each
. other's cages. ‘These discrepancies were not detected until
the rats died or were sacrificed. 1In another instance, a
- pathologist noted that a rat being sacrificed at the end of

- the study had previously been listed as dead. ..

. FDA's general) protocol for chronic oral toxicity studies .
-entitled "Appraisal of the Safety of Chemicals in Foods,
Drugs and Cosmetics," states that, in studies using rats,
usable tissues from a minimum of 25 animals for each sex at
. each feeding level is required for pathologicel examination.
" We found that the pathslogists were able to collect the
- required number of usable tissues of 25 rats for only 2 of
. the 10 groups in FDA's cancer study. (See app. II.) Of the
- 500 rats in the study, FDA pathologists examined 405.rats
“which died during the feeding phase of the study and found
that only 103 were adequately preserved to provide the re-
C - Qquired tissues for pathological examination. According to
“ifjg - - the pathologists, the tissues of the remaining 95 rats. B
" + - sacrificed at the end of the feeding phase were adequate for :
' pathological examination. An FDA pathologist told us that
if the objective of this study was to collect enough tissues :
.to ‘analyze the tumor incidence over the life cycle of the '
i
{

. - . -rats, the study fell "grievously" short of meeting the
¢4 .. objective. - . , a - ST

tff;,?f' - . A July 14, 1975, memorandum from the FDA Acting
I - . Director, Bureau of Foods, to the FDA Associate Commissioners
-for Cempliarice and Science states that:

"% * * there is a possibility that a mix-up may
. have occurred among the rats being fed FD&C Red
: . _ - No. 2 such that the level and duration at which
S o7+ 0 individual animals were dosed cam no longer be
ey o7 identified with certainty. In our opinion,-
©.j - - "+ .this places severe limitations on the usefulness
Lor.fo. .. 7. . of the.data derived from the study. The only
- .observations which may be possible from. this
. - study would concern the presenice or absence of
. tumors relative to historical control data for
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this ztrain of rat. However, for this reason,
it is our judgment that the study may retain-
some value and that its evaiuati on should be
completed. "

According to the memorandum, FDA will submit the
question concerning carcinogenicity of Red No. 2 to HEW's
Toxicology Advisory Committee after the results of the FDA
chronic study are available. -The Committee.will be asked,
according to the memorandum, to resolve this question by
evaluating the FDA study results tcgether with other

experimental results on the subject.
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CHAPTER 4

ALTERNATIVES TO RED NO. 2

When FDA questlons the safety of a color addltlve,

.such as Red No. 2, the usage, marketability, and p0551ble
-substitutes must also be considered. The FD&C Act reguires
v that, if the Secretary of HEW finds that the data submitted -

on the quantity of color additive likely to be consumed in.

.the diet or applied to. the human body fails to show that it '
- would be safe and otherwise permissible to list a color -

additive for all uses and concentratlons proposed

" % * % the Secretary shall in determlnlng for
which use or uses .such addltlve * * * ghall be
or remain listed, * * * take into account *- *!*.
(A) the relative marketability of the artlcles
involved as affected by the proposed uses of |
the color additive * * *, the relative dependT
ence of the industries concerned on such uses;
(B) * * * and (C) the availability, if any, of
other color additives suitable and safe for i
one or more of the uses proposed." _ : ;

v .

In 1971 FDA requested all 1nterested persons to submlt

-usage data for Red No. 2. FDA met with trade assocxatlons

whose members used the color additive in their products
and requested data on available substitutes for Red No. 2
and on the marketability of products w1thout Red No. 2 or
with a substltute.' : S Ag

Accordlng to an FDA official, many food manufacturlng

companies' indicated various reasons why they could not
. market their products without Red No. 2. They indicated
. that, for several of their products, either no substitute
- for Red No. 2 couid be found or available substltutes pro-

duced an inferior color.

A possible substitute for Red No. 2. is FD&C Red No. 40

"which was approved as safe for use in food and drugs,

effective June 9, 1971, and for use in cosmetics, effective

.- February 21, 1975. An FDA official told us, however, that
"+ FD&C Red No. 40 has two major disadvantages. According to .

this official, FD&C Red No. 40 costs about twice as much as

‘Red No. 2 and it produces a less desirable color than Red

- No. 2 in some products. The official said that many food
,.lndustry representatives believe that discontinuing the use
~of Red No. 2 will reduce the marketing appeal of their

products because the colorlng effect Red No. 2. produces in
food ptoducts is hard to dupllcate. ‘ : :

e Attt e e e e . e e el R
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CHAPTER 5

t CONCLUSIONS AND RECOMMENDATIONS

N CONCLUSIONS

“Since July 12, 1960, the FD&C Act hes required FDA to

:review~the safety of color additives used in food, drugs,

and cosmetics and to issue regulations prescribing their

.,‘)safe use. . Color additives, such as Red No. 2, that were
'+ commercially established at that time could continue to be

used -in these products on an interim basis for a reasonable

- period, pendlng completion of scientific 1nvestlgatlons

needed to determine thelr safety.

-DA, however, has permltted the use of Red No.. 2 in

”., food, drugs, and cosmetics for 15 years without making a

final determination of its safety. FDA has repeatedly
extended the interim period for using Red No. 2 in food,

- drugs, and cosmetics on the basis of requests from manu-

facturer or industry associations to allow time to complete
scientific investigations concerning its safety.. In scome

"_cases, however, the requests did not identify investigations
.>underway or indicate when they were to be completed.

Moreover, since 1970 several scientific studics involv-
ing animals, including some performed or sponsored by FDA,
raised questions concerning *he safety of Red No. 2 in food.
In some of these animal studies Red No. 2 or amaranth was

Q.shown to be either toxic to reproductive systems or carcino-
- genic. Because of its concern about the safety of Red No. 2,
- FDA in July 1972 issued a proposal to limit human exposure
to the color additive. As of September 1, 1975, FDA had

not made a. final determination on the safety of Red No. 2
~or restricted its use in food, drugs, and cosmetics. Per-

mitting its continued use for an extended period while
questions concerning its safety remain unresolved results

© . in unnecessary risks to the public health. To minimize such
-risk, FDA should act promptly to establish the safety of
: Red .No. 2 or take approprlate regulatory action.

s .RECOMMENDATIONS :

We recommend that the Seoretarv HFEW, direct th2 Com- -

‘missioner, FDA, to act promptly to establlsh the safety of.
" Red No. 2 or take appropriate. regulatory actlon to prevent
-xts use in- food, drugs, and cosmetlcs. 4
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'+ . CHAPTER 6

' SCOPE_OF REVIEW

- We  reviewed pertinent legislation, regulations, and’ »
" practices relating to FDA's regqulation of color additives;
- examined FDA records relatiag to the past and present '
regulatory status of Red No. 2; and reviewed reports of
sc1ent1f1c studies on the safety of Red No. 2.

_ We also obtained information from officials of FDA's
Bureau of Foods, Washington, D.C., and Natiomnal Center for -
Toxicological Research, Jefferson, Arkansas; the U.S.
International Trade Commission, Washington, D.C.; Health
and Welfare, Canadian Government, Ottawa, Canada, and other
organlzatlons. '

- Our review of the regulatory status was confined to
the period since 1960 when amendments to the FD&C Act
required a determination of the safety of each color - A
additive used in food, drugs, and cosmetics. We reviewed
reports on sc1ent1f1c studies 1n1t1ated or reported in or
after 1970. ‘ »
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APPENDIX I

APPENDIX. I

SCIENTIFIC STUDIES RELATED TO_THE SAFETY OF RED NO. 2 KEPORTED OR INITIATED EINCE 1970

Letcinoqgenic Properties of the
Amaracth Paste

. Circ}noqentc Prooerties of the

. Heo Food Dyes Aaastanth, .
© FYonceaus 5K, and Poncesux 4R

Litect of Amaranth Food Dye on

feproductive Function and
rtogeny vVevelopment in Ex-
. periments with Albino Rets.

Toxivolougical Research on the
Wolocing Amsranth {note b)

5, Analysié ot Chick Assuy Dats

on fed No. 2 and Metabolites

- Teratology Studies on Food

Colourings. Part t. Eabryo-
toxicity of Amacanth {FDSC
Red 0. 2} in Rats

" The Eifect of Asaranth (PD&C

Rea No, 2) and it hMetaboli-~
tes on the Endocrine and Re-
productive Systeme ¢f the Rat

teratoiogy. Studies on Food
Colourings, Pact 11, Em-

" broyotoxicity of R Salt and
Ketabolites of Amaranth
(EOMC Red Ho. 2) in Rats

‘the Goanadotoxic and Embryo-
toxic €£itect of the Food
~ Dye Amaranth

. Analysis of Cell Aberrations in

Rats Given Red No. 2 and its
fMetabolltes {aote c)

Date reported
T or_jnitiated

flects Attributable to the Use of Red No, 2 or Apacinth

- azisn
- 1970
- - 1970

May - June 1972

Pebruary 1972

October 1972
July 1972

June 1973

Noveaber 1972

April 1978

Author{s) or investigator(s)

M. M. Baig eva
Hoscow, Russia

M. ®. Andrianova
Labotatory for Carcinogens
Institute for Rutrition
Hoscow, Russia

A, 7. Shtenberg and Ye. V., Gavrilenko

Pesticide Toxicolaigy Laboratory

Rutrition [nstitute, U.5.5.R. Academy

of Medicel Scieaces
Moscow, Russia

V. Gales et s! .
institut de Medecine et de

Pharsacie et Institut Oncologlque

de CLUJ, Roumanie (Rusania)

Jacqueline Vecretc, PDA

T. P. X. Collins an3 J. McLaughlin,
roa

Bovis, Banks, Brouwar, and
" tindst:oom, YDA

T. f. X. Colline end J. Mctsughlin,

POA

A. 1. Shtenberg and Ye. V. Gavrilenko
Pesticide Toxicolojy Ladoratory
- Nutgition Institute, U.5.S.R, Acude.y

of Xedical Sciences

* Moscow, Russis

Stdney Green, FOA
f. Moceland, POA -

Ggts _Attcibutable lo the Use of Red o, 2 or Asaranth

1.

12.

T

1s.

1.

1.

Teratogenic Study with FO4C
Red HO. 2 in Albinc Rats

Teratogenic Study with FDsC
Red No. 2 tn Albino -Rabbits

f04C Red No. 2 and Red No. )
Compatrison of Oral Intubation
versus Dietary Peeding in the
Preqncnt Rabbit -

Tetatogenic Siudy fn Rntl with
beC Red No, 2

Terscogenic Study in RAbbttn
with FD&C Red No. 2

Three-Generation Reproduction
Study with FOAC Red Ho. 2
in Albino Rats

tong-Tecm ltecty of otelnry
‘Amatunth in Rats
1. Etlects on Reproduction

'l. Effrcts on Petat Dcvcl-
oplon! .

A T'\aloloqlt Study with the

Dyes Amatsnth and Pon-
cesu 4R in Nice

Food and Drug Aevestch Labors-

Loy tee t-peranont on Red
No. 2 1h Rats, Mice, Hem-
steca, ana Rabbits (note c)

February 1922
Februacy 1972
March 1972
June 1972
June 1972

October 1973
Janvary 197%
Januvary 1978
Janvary 1979

febsuary 1977

#, L. Keplinger et a}

Industrial Bio-Test -Aboxltorlo-. Inc.

Notthbrook, [ilinoie

M. L. Kenlinger et al

Industrial Bio-Tes\ L.ootntorlcl. !nc.
.Notthbrook, Illinels -

Woodacd Reseacch C:tpprntkoﬂ‘

C. Burnett, Revion, Incorporated

€. Burnett, Bevlion, Incorporated

M. L. Keplinger et al

Industeial Bio-Test Ladaratories, lnc.

Nocthdrook, llllnoul

‘T, 7. X, Colline et al, POA

T. P. X. Collins. et al, POA

%. Sune Larsson
Labotatory of T.ra'oloqy
Xarolingka tastititet
Stockholm, Sweden

Pood end Druc keseacch Laooxa!otlo-.

Incocporated
Raspeth, New York (FOA contract}

ixég-ol atuag:

Chronlé (qa}ly
Rynsian) -

“Chronic (eacly

Russian) -

lgpto&uctivo--

gavage
{early
Russian}

Chronie

f

'lcproducttve-

lnjcc:xon

Reproductive--
- qavage )

_ Endocrinalogy

Repeoductive-~

Havage
|
'

Reproductiva-—

Javage

Hutsgenaicity

Reproductive--
gcvagc

i

lop:oductlvo-
cnplulc

S
Roproéucxlvef-
gavage and
dicect: ttod—

ing’

leotoductivp--

9avage

_ Reproductive--

dirett feed- '

ing

l-pcodpcflviq-
direct feed-
Cing. .

Reproduct ive-~

dltoet (etd-
“ing

Reproduct fve-~
ditect feed-
ing ..

Iepmodvctivi-- .

Qavage

Reproduct ive--.

9avage -

" Letects
- sepocted

Caércino-
genictty

Carcino~
genfcity

Gonadotox -

icity and
possidle
enbryo=.

KOIlCltY'

Toxic to

the liver

tsbtfotox-

feiey

fetal’
deaths

Conadotox-

ety

Fetal
deaths

Gonadotox-~
icity and
embryo-
toxtcity

Potentgal

mutagen-
iciey

tnoté &1
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22,

23,

2.

Qgg_ing szudncs ay_ :lAJulx 1975 on Effccts feom the Use of Red No.

25,

2.

1.

S,

Jp.

n.

a/Repotted in kussia in 1968,

Ttlutoqtnlc and neproductlon
Studies in ueaqle frogs

' tecatoqenn: ard n'ptoductlon

~ Study in .Cats N

L{fect on Three Routes ot Ad-
afarstration ¢n the Metab--
olisa ol FD&: Red No. 2

Study ol Mutagenic tl(cctn of
'DAC Hed Wo., 2

‘Allllnlh Tol:citl and Tectato-

qgenicaty: Sluclnn in Avian
llbryos

‘Date repacted

or initiated

March. 1974

April 1974

" June 1974

Januaty 1972

Narch 1972

z[tng_lﬂconclusive Renuits from the Use of Red No. 2 of Amaranth

Chronic Study of Red %o, 2

An Rats

tlb(yOIOIlcllY oi Red No. 2

Adainistered L.y Cavage or in-

Orinking Wate: to Charles
" River Rats (ncte e)

Industtial B8{o-Tent Labora-
tories Test of Led No. 2
Adminicierz? &y Cavize o
Ot inking Watet to Charles:

" River Kats- inote ¢}

'DA.fcnl ol Red i5.. 2 Adminis-
tered by Gavag: of ir. Deink- |

ing Water to Ouooxne-nendel

Rats (note el ..

Eabryvtozicity of Red No. 2
Adainistered by Lavage or in
Orinking Water tu Osbotrne~.
‘Hendel Rats. (notl e)

Retaboliss’ of Red so. S

t-btyotoxtcity of Amaranth in-
C.lu

s
2

wacch 1912

- Noveaber 1973

'qovenbct 1973

January 1974

‘Woveaber 1973

March 1372

Ray 1978

Health and Welfate
Canadian Government

TDA.did not learn of stuay until 1970,

b/Repott is in French ané GAO's translaticn of the title may not be ecact.

c/Subject matter of the study because ceport has not been published.

a/7pRL :epo(ttd no effects on any of the four species of snimals tested.

In January 1973,

APPENDIX I

Efcects
Author.sv or’ investigatoc{s} Type of study reported
Tndusteial 8 .0-Tedt Laboratories Reproduct (ve~- -
Notthbrook, Jllinois ditect feed-
Sponsot --Pet Food lnntllute n9
washington, t.C.
_Industrial 1io-Test Laboratories Reproduct ive-- L.
Notthbrook, tliinois, and ditect f{eed-~
Quaker Oats Company ing
Batcington, Illinois
Sponsor--Pe. food Institute’
- Washington, D.C.
A, B, Pritctacd and P, A. Holaes Metabolisn .
Central Reseaich, General Foods Corp.
Technical Center, Tattytown, Hew York
Stanford Reseirch Institute Hutasgenicity ) -
Menlo Park, Celifornis (PDA contract)
B. L. Reid Reproduct ive--
University of Arizons (FDA contract) injection .
2 or Amacanth (note ¢)
Jean Taylor, FuA Chronic Co-
FOA"s NCTR Reproduct jve~- Co-
Jetlerson, Arkinsas qavage
Industria) Bi>-Test Laboratories, Inc. Reproductive-- -
Northbrook, lilinois gavage
T. F. X, Collin: et al, FOA Reproduct ive~- -
gavage
TDA's RCTR Reproduct ive-- -
Jelferson, A:ianlua yavage
€. J. Lethco, rOA Netabolism -
K. Khera - Reproductive-- -
Health Protection Branch capsule

hovtvcr,.rok teviewed the

_ portion of this esperiment using rats and determined that the data shoved Red No. 2 had to-lc c([cctl on those

test anisals.

28

Ia Jawesy 1973 rDuL tevised its teport to FODA.

_g/'nct of collaborative study run ol-ult-noously by fDA; Industrial Bio-Test Laboratories,
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. APPENDIX II.
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